








Uplink Power Transmitters 
Solar System Targets at Maximum Distance from Earth 
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Note: Plots assume uplink to a 1.0m spacecraft HGA and a 400K spacecraft receiving system noise temperature. 
Supporting link calculations include 3dB margin. This 2002 data is subject to revision and should be regarded as 
ROM. Slide courtesy of Douglas S. Abraham 
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Angular Position Accuracy: 
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The Test of Navigation: 
Entry, Descent, Landing Jpc 

2-Way 
DI It Orbiter 

Link Frequencies 
7.218.4GHz - 
8.4GHz 
.4/.43GHz - 

-Way UHF 
*. 

*** 

Final Approach 
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Part 2: Command Uplink 
Solar System Targets at Maximum Distance from Earth 
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Most of today's missions do bot require 
command rates above 2 kbpp. 

Current 20 kW capability adhquate for most I 
of today's missions. 
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Note: Plots assume uplink to a 1.0m spacecraft HGA and a 400K spacecraft receiving system 
noise temperature. Supporting link calculations include 3dB margin. This 2002 data is subject to 
revision and should be regarded as ROM. Slide courtesy of Douglas S. Abraham 









Uplink Data Rates: 
Current Capabilities and Future Needs 

Solar System Targets at Maximum Distance from Earth 
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Ka-Band Technology: 
Enabling Advanced Comm for the Future 

Dramatically Increases the data 
rate compared to current X-band 
tech nolosrv. 
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While these systems are high1 
commanding, some of their u 
(e.g., 200 kbps). Why? 
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Earth robotic mobility elements are consumers of Earth remote 
sensing dah! 
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